(1) The direct evidence of the confined photocatalytic efficiency of PMHS/TiO 2 @CoSA film was obtained by analyzing the FTIR spectra of PMHS/TiO 2 @CoSA film before ( Figure S1 (a)) and after ( Figure S1 (b)) one-month UV irradiation test, as shown below in Figure S1 . The hydrophobic components -CH 3 and -CH 2 were still maintained due to the confined photocatalytic efficiency of TiO 2 by CoSA shell. Figure S1 The ATR-FTIR spectra of PMHS/TiO 2 @CoSA film (a) before and (b) after one-month UV irradiation test (2) In the literature, SiO 2 as well as Al 2 O 3 shells have been used around TiO 2 to stop such reactions in order to fabricate UV protective superhydrophobic thin films. 7, 18, 29 However, it should be pointed out that the adoption of hydrophilic SiO 2 shell around hydrophilic TiO 2 nanoparticles would increase the risk of producing hydrophilic surfaces rather superhydrophobic ones. A further modification of hydrophilic SiO 2 shell with low surface energy materials is always inevitable. Their mode could be summarized as TiO 2 @SiO 2 + low surface energy materials (e.g. perfluorodecyltriethoxysilane). Their process need two steps. In our case, the the naturally-hydrophobic CoSA shell covering on TiO 2 nanoparticles cores not only improved hydrophobic properties of the nanocomposite surfaces, but also inhibited the photo-induced degradation by TiO 2 nanoparticles providing dual protection against UV-degradation as well as lowering the surface energy. Our mode could summarized as TiO 2 @CoSA. Based on the molecule structure of cobalt stearate, our mode could also regarded as TiO 2 @CoO 2 + low surface energy materials (stearic acid), as shown in Figure S2 . The cobalt-oxygen bond in our cobalt stearate should be the key for the function of resisting UV irradiation. PMHS molecules, CoSA sheets (as found from XRD) and TiO 2 nanoparticles (100 nm) agglomerated together and produced micro-sized random particles during the sol-gel and spin-coating process. However, limited useful information could be acquired by comparing their morphology. It can be provided as the supplementary files. Figure S3 The SEM images of (a) PMHS/TiO2@CoSA films and (b) PMHS/TiO2 films (4) The PMHS/TiO 2 IR has been added to Fig S4, shown as follow. In the high frequency region, the spectrum of superhydrophobic PMHS/TiO 2 @CoSA thin films (the inset top graph of Figure S4 ), shows two peaks at 2914 cm -1 and 2853 cm -1 attributed to the symmetric and asymmetric stretching mode of -CH 2 groups arising from cobalt stearate, beside the absorption peak of -CH 3 . On the contrast, -CH 2 was not found in this specific region in the spectrum of PMHS/TiO 2 without cobalt stearate .
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Figure S4 ATR-FTIR spectra of (I) PMHS liquid, (II) PMHS/TiO 2 superhydrophobic thin films and (III) PMHS/TiO 2 @CoSA superhydrophobic thin films. The inset figure in Fig. S4 shows the amplificative ATR-FTIR spectra in the range from 3050 cm -1 to 2750 cm -1 ;
(5) The contact angle of PMHS/TiO 2 superhydrophobic thin films under the UV irradiation ( Figure S5 (a) ) for different time has been given in Figure S5 
